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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Henry Wu's co-pending U.S. Provisional Patent 
Application No. 60/457,496, filed on March 24, 2003, which is incorporated herein by reference. 

10 FIELD OF THE INVENTION 

[0002] The present invention relates generally to manufacturing of vacuum packaging film, and 
more particularly to manufacturing patterned vacuum packaging film. 

BACKGROUND OF THE INVENTION 

[0003] Vacuum packaging film is used for vacuum sealing of perishable items. Due to the film's 
15 versatility in producing vacuum-sealed packages of various sizes, its popularity has increased in 
recent years. As a result, continuous product improvement is required on the part of 
manufacturers in order to stay competitive. However, current methods for producing vacuum 
packaging film economically fail to meet the requirements of today's demanding marketplace. 

[0004] Some of these requirements include the ability to produce a multi-layered product 
20 embedded with a pattern. Those skilled in the art will readily recognize that the combination of 
multi-layers and a pattern help to produce a vacuum packaging film that is gas-impermeable, in 
relation to the contents inside a package, as well as free of trapped air-zones. The presence of the 
pattern helps to prevent trapped-air-zones when contents are sealed therein. 

[0005] FIG. 1 illustrates a prior art production line 100 for manufacturing vacuum packaging 
25 film. Included is a roll of unprocessed vacuum packaging film 102, roller 104 and patterned 
wheel 106. Directional arrow 108 indicates how roll 102 is unfurled as roller 104 turns in the 
direction of arrow 110. As an unfurled sheet 111 of roll 102 passes between roller 104 and 
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patterned wheel 106, wheel 106 also turns as indicated by direction arrow 112. As a result of 
mechanical pressure, the unfurled portion 1 1 1 is embossed with the pattern on patterned wheel 
106 and formed into a patterned vacuum packaging film 1 14. 

[0006] The process described in FIG. 1 is the typical process for producing vacuum packaging 
5 film of a simple nature, it is incapable of producing advanced multi-layered films. Additionally, 
the pressure and mechanical tear in the embossing process of FIG. 1 generates flaws in the 
patterned vacuum packaging film 1 14 that are not desirable. 

[0007] FIG. 2 illustrates another prior art manufacturing line 200 for manufacturing vacuum 
packaging film. Included in the manufacturing line 200 is a roll of substrate 202, a single layer 

10 extruder 204, a roller 206 and a cooling roller 208 embedded with a reverse pattern. As unfurled 
substrate 210 is drawn out from roll 202 by rollers 206 and 208, indicated by directional arrows 
212, 214 and 216, a plastic melt 218 is exuded from single layer extruder 204 onto the unfurled 
substrate 210. As the melt 218 and unfurled substrate 210 passes over cooling roller 208, the 
melt 218 solidifies and is simultaneously embedded, along with the unfurled substrate 210, by 

15 the inverse pattern located on cooling roller 208. As a result, multi-layered/patterned vacuum 
packaging film 220 emerges. 

[0008] While manufacturing line 200 is capable of producing a two-layered patterned film.. In 
order to produce additional layers, further manufacturing steps must be taken. Additionally, 
flowing a patterned layer onto an already formed layer may still result in structural flaws within 
20 the patterned film 220. The process of FIG. 2 is disclosed in more detail in Lee's commonly 
assigned published patent application US 2003/0155269, which publication is incorporated 
herein by reference in its entirety. 

[0009] Accordingly, what is needed is a method and apparatus to manufacture vacuum 
packaging film having multiple layers of substantially improved structure in an easy to 
25 manufacture and therefore economical process. 
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SUMMARY OF THE INVENTION 

[0010] The present invention fills these needs by providing a multi-layer extruder that is capable 
of producing a plastic melt that congeals into multiple layers. In combination with a pattern- 
producing tool, a pattern can then be imprinted as the melt passes over it. As a result, a multi- 
5 layer patterned vacuum packaging film can be produced. 

[0011] A method for making a vacuum packaging film, in accordance with an embodiment of 
the present invention, includes flowing a plastic melt, from a multi-layer extruder, onto a rotating 
roller. The plastic melt is then cooled while simultaneously imparting a pattern, via a pattern 
imparting means, onto the plastic melt resulting in the vacuum packaging film. 

10 [0012] A method for making a vacuum packaging film, in accordance with another embodiment 
of the present invention, includes flowing a plastic melt, from a multi-layer extruder, onto a 
rotating cooling roller. The plastic melt is then cooled, on the rotating cooling roller, into the 
vacuum packaging film. 

[0013] A method for making vacuum packaging film, in accordance with yet another aspect of 
15 the present invention, includes flowing a plastic melt, from a multi-layer extruder, onto a cooling 
plank. The plastic melt is then cooled, as it flows over the cooling plank, into a vacuum 
packaging film. 

[0014] A method for making vacuum packaging film, in accordance with yet another 
embodiment of the present invention, includes flowing a plastic melt, from a multi-layer 
20 extruder, in the vicinity of an air-knife. The plastic melt is then cooled, as it flows in the vicinity 
of the air-knife, into a vacuum packaging film. 

[0015] An apparatus for producing a vacuum packaging film, in accordance with a final 
embodiment of the present invention, includes a multi-layer extruder for producing a plastic 
melt. Also included is a pattern imparting means for imprinting a pattern onto the plastic melt as 
25 it congeals into the vacuum packaging film. 

[0016] An advantage of the present invention is that a multi-layer, patterned vacuum packaging 
film can be produced economically and yet still meet necessary demanding technical 
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requirements. Additionally, the use of an air-knife, or conversely the inverse vacuum, enables 
custom patterns to be easily implemented as opposed to changing a roller embedded with an * 
inverse pattern. 

[0017] These and other advantages of the present invention will become apparent to those skilled 
5 in the art after reading the following descriptions and studying the various figures of the 
drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 illustrates a prior art method for manufacturing vacuum packaging film. 

[0019] FIG. 2 illustrates another prior art method for manufacturing vacuum packaging film. 

5 [0020] FIG. 3 illustrates an apparatus for manufacturing vacuum packaging film utilizing a 
multi-layer extruder, in accordance with the present invention. 

[0021] FIG. 4 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder, in accordance with the present invention. 

[0022] FIG 5 is a flowchart illustrating a method for manufacturing vacuum packaging film 
10 utilizing a multi-layer extruder, in accordance with the present invention. 

[0023] FIG. 6 illustrates an apparatus for manufacturing vacuum packaging film utilizing a 
multi-layer extruder and a cooling plank, in accordance with the present invention. 

[0024] FIG. 7 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder and a cooling plank, in accordance with the present invention. 

15 [0025] FIG. 8 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder and a cooling plank, in accordance with the present invention. 

[0026] FIG. 9 illustrates an apparatus for manufacturing vacuum packaging film utilizing a 
multi-layer extruder and an air-knife, in accordance with the present invention. 

[0027] FIG 10 is a flowchart illustrating a method for manufacturing vacuum packaging film 
20 utilizing a multi-layer extruder and an air-knife, in accordance with the present invention. 

[0028] FIG. 1 1 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder and an air-knife, in accordance with the present invention. 

[0029] FIG. 12 illustrates an apparatus for manufacturing vacuum packaging film utilizing a 
multi-layer extruder and an inverse-vacuum, in accordance with the present invention. 
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[0030] FIG. 13 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder and an inverse-vacuum, in accordance with the present invention. 

[0031] FIG. 14 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder and an inverse-vacuum, in accordance with the present invention. 

5 [0032] FIG. 15 is a flowchart illustrating a method for manufacturing vacuum packaging film 
utilizing a multi-layer extruder, a rotating roller and a pattern imparting means, in accordance 
with the present invention. 

[0033] FIG. 16 illustrates a cross-section of a vacuum packaging film sheet in accordance with 
one embodiment of the present invention. 

10 [0034] FIG. 17 illustrates a vacuum packaging film sheet having a zigzag pattern in accordance 
with yet another embodiment of the present invention. 

[0035] FIG. 18 illustrates a bag roll of vacuum packaging material having a zigzag pattern in 
accordance with the present invention. 

[0036] FIG. 19 illustrates a preformed vacuum packaging receptacle having a zigzag pattern in 
1 5 accordance with the present invention. 
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[0037] FIGS. 1-2 were described in reference to the prior art. The present invention provides a 
method and apparatus for economically producing a multi-layer, patterned vacuum packaging 
film. By utilizing a multi-layer extruder, as opposed to the single-layer extruder of the prior art, 
5 with a variety of patterning techniques, the desired vacuum packaging film is achieved. The 
patterning techniques include using a patterned cooling roll, a patterned cooling plank, an air- 
knife and an inverse-vacuum. These techniques will be now be described. It should be kept in 
mind that certain extraneous details were left out of the subsequent description in an effort to not 
unnecessarily obscure the true spirit and scope of present invention. 

10 [0038] FIG. 3 illustrates an apparatus 300 for manufacturing vacuum packaging film in 
accordance with one embodiment of the present invention. The apparatus 300 includes a multi- 
layer extruder 302 and a patterned cooling roller 308 embedded with a reverse pattern. The 
multi-layer extruder 302 is capable of extruding layers as required by the specific application. 
One suitable layer configuration is described below in more detail with reference to FIG. 15. 

15 although at least one improved pattern is described below with reference to FIG. 16. As the 
multi-layer extruder 302 extrudes a plastic melt 304, the plastic melt 304 flows into contact with 
the cooling roller 208 turning in the direction of an arrow 214. As the melt 304 is cooled, a 
pattern is also formed on the melt 304 at the same time due to the presence of the inverse-pattern. 
As a result, a multi-layer vacuum packaging film 306 emerges. 

20 [0039] As will be appreciated, the apparatus 300 may include a variety of other mechanisms 
useful in facilitating manufacture. For example, the apparatus 300 may include a temperature 
control device for controlling the cooling temperature of the cooling roller 208. The apparatus 
300 may include motor controls for adjusting and controlling rotation speed of the cooling roller 
208. 

25 [0040] The apparatus 300 may include a laminating roll that through mechanical pressure applies 
the melt 304 onto the pattern of the cooling roller 208. Generally a cooling roll diameter is 
larger than a laminating roll diameter, 150% to 300% is suitable, but this may be implemented as 
desired. 
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[0041] The pattern may take on a variety of shapes including an uneven pattern, a random 
pattern, a wave pattern, a striped pattern, or a zigzag pattern. This pattern may be formed in any 
manner on the cooling roller 208, including on the entirety of the cooling roller 208, or may be 
disposed in stripes or randomly. The zigzap pattern in particular is described in more detail 
5 below with reference to FIG. 1 7. 

[0042] FIG. 4 is a flowchart illustrating a method 310 for manufacturing vacuum packaging film 
utilizing a multi-layer extruder, in accordance with the present invention. As will be appreciated, 
multi-layer films of the prior art were formed through embossing multiple layers together. In the 
method 310, multi-layer films are formed through a multi-layer extrusion process. After a start 

10 operation 312 prepares material as necessary, a plastic melt is flowed from a multi-layer extruder 
onto a rotating cooling roller, at step 314. At step 316, the plastic cools on the rotating cooling 
roller and turns into the vacuum packaging film. The process then ends at a step 318 where 
additional manufacturing may be performed. As will be appreciated, patterning can be 
performed later if desired, or as next described in FIG. 5, the cooling roller can be patterned and 

1 5 thus the film is formed with a pattern during the extrusion process. 

[0043] FIG. 5 is a flowchart illustrating a method 320 for manufacturing a patterned vacuum 
packaging film utilizing a multi-layer extruder, in accordance with the present invention. After a 
start step 322, a plastic melt, generated by a multi-layer extruder, is flowed onto a patterned 
rotating cooling roller at step 324. The rotating roller has an inverse pattern embedded on it. As 
20 the melt is cooled on the cooling roller, the inverse pattern imparts a pattern onto the congealing 
melt that solidifies into a patterned multi-layer vacuum packaging film, at step 326. The process 
then ends at step 328. 

[0044] FIG. 6 illustrates an apparatus 400 for manufacturing a multi-layer patterned vacuum 
packaging film in accordance with another embodiment of the present invention. The apparatus 
25 400 includes a multi-layer extruder 302, a patterned cooling plank 402, and a cooling roller 404 
that rotates in the direction of arrow 406. As the plastic melt 304 flows along cooling plank 402, 
the melt 304 congeals and is simultaneously imprinted with the inverse of the pattern present on 
the cooling plank 402. As a result, a multi-layered, patterned vacuum packaging film 306 
emerges, as roller 404 pulls along the film 306. Again, the apparatus 400 may include a 
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laminating roll applied on the plank 402 and/or on the cooling roller 404. There may also be 
additional temperature and/or speed controls. 

[0045] FIG. 7 is a flowchart illustrating a method 408 for manufacturing vacuum packaging film 
utilizing a multi-layer extruder and a cooling plank, in accordance with the present invention. 
5 After a beginning step 410, a plastic melt is flowed from a multi-layer extruder onto a cooling 
plank at step 412. The melt cools as it flows over the cooling plank and forms a vacuum 
packaging, at step 414. As will be appreciated, a roller or other source of motion must be used to 
maintain flow of the plastic melt across the cooling plank. The process finishes at step 416. 

[0046] FIG. 8 is a flowchart illustrating a method 418 for manufacturing a multi-layer patterned 
10 vacuum packaging film utilizing a multi-layer extruder and a cooling plank, in accordance with 
the present invention. After start 420, a multi-layer extruder forms a plastic melt that flows out 
onto a patterned cooling plank, at step 422. The cooling plank has an inverse pattern on it that 
imparts a pattern onto the melt as it flows over the plank and forms a vacuum packaging film, at 
step 424. The process terminates at step 426. 

15 [0047] FIG. 9 illustrates an apparatus 500 for manufacturing vacuum packaging film utilizing a 
single or multi-layer extruder and an air-knife, in accordance with the present invention. The 
apparatus 500 includes a single or multi layer extruder 508, an airknife 504, and a cooling roller 
404 that turns in the direction of arrow 406. As the plastic melt 304 flows onto roller 404, the 
air-knife 504 selectively etches a pattern onto the melt 304 with controlled blasts of air 506. 

20 Additionally, blasts of air 506 also cause the melt 304 to congeal into multi-layered, patterned 
vacuum packaging film 306 that is pulled along by roller 404, in the instance where extruder 508 
is a multi-layer extruder 508. If a single layer extruder 508 is used, a single layer, patterned 
vacuum packaging film 306 is produced. 

[0048] FIG. 10 is a flowchart illustrating a method 510 for manufacturing vacuum packaging 
25 film utilizing a multi-layer extruder and an air-knife, in accordance with the present invention. 
The method begins at step 512 and proceeds to step 514 where a plastic melt is flowed from a 
multi-layer extruder, in the vicinity of an air-knife. At step 516, the air-knife cools the plastic 
melt and a vacuum packaging film results. Step 518 terminates the process. 
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[0049] FIG. 1 1 is a flowchart illustrating a method 520 for manufacturing patterned multi-layer 
vacuum packaging film utilizing a multi-layer extruder and an air-knife, in accordance with the 
present invention. After start 522, a plastic melt flows from a multi-layer extruder in the vicinity 
of an air-knife at step 524. A pattern is then formed in the melt by the air-knife as it is cooled 
5 into a vacuum packaging film, at step 526. The process then ends at 528. 

[0050] FIG. 12 illustrates an apparatus 600 for manufacturing vacuum packaging film utilizing 
in accordance with one embodiment of the present invention. The apparatus 600 includes a 
multi-layer extruder 302 and a cooling roller 404 having an inverse-vacuum 602. As the plastic 
melt 304 flows onto the cooling roller 404, the inverse- vacuum 602 selectively "pulls" a pattern 
10 onto the melt 304. Additionally, inverse vacuum 602 causes the melt 304 to congeal into multi- 
layered, patterned vacuum packaging film 306 that is pulled along by roller 404 in the direction 
of the rotation 406. Alternatively, the pattern may be formed geometrically on the cooling roller 
404 and the inverse vacuum 602 may simply hold the plastic melt 304 onto the patterned roller 
404. 

15 [0051] FIG. 13 is a flowchart illustrating a method 604 for manufacturing vacuum packaging 
film utilizing a multi-layer extruder and an inverse-vacuum, in accordance with the present 
invention. After start 606, a plastic melt is flowed from a multi-layer extruder onto a roller with 
an inverse vacuum at step 608. The melt then cools as it flows over the roller and turns into a 
vacuum packaging film at step 610. At 612, the process ends. 

20 [0052] FIG. 14 is a flowchart 614 illustrating a method for manufacturing vacuum packaging 
film utilizing a multi-layer extruder and an inverse-vacuum, in accordance with the present 
invention. The method begins at 616 and proceeds to step 618 where a plastic melt is produced 
from a multi-layer extruder onto a roller with an inverse-vacuum. The melt then cools as it flows 
over the roller and is simultaneously imprinted with a pattern due to the presence of the inverse 

25 vacuum at selected points of the roller. As a result of the preceding, a vacuum packaging film is 
formed at step 622. The process then terminates at step 622. 

[0053] FIG. 15 is a flowchart 700 illustrating a method for manufacturing vacuum packaging 
film utilizing a multi-layer extruder, a rotating roller and a pattern imparting means, in 
accordance with the present invention. After start 702, a multi-layer extruder forms a plastic melt 
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that is flowed over a roller at step 704. The melt is then cooled and simultaneously imprinted 
with a pattern, at step 706, to form a vacuum packaging film. The pattern is delivered via a 
pattern imprinting means. The process then ends at step 708. 

[0054] Turning next to FIG. 16, a vacuum packaging film 750 in accordance with one 
5 embodiment of the present invention will now be described. The vacuum packaging film 750 
includes a structural layer 752, a bonding resin layer 754, a gas impermeable layer 756, a 
bonding resin layer 758, and a heat-sealable resin layer 760. The structural layer 752 acts to 
provide strength to the vacuum packaging film 750. The gas impermeable layer 756 acts as a 
barrier layer to prevent gas entry once the vacuum packaging film 750 has been converted into a 
10 bag. The heat-sealable resin layer 760 is the internal bag layer which when coupled with an 
opposing layer and heated can form a vacuum seal. 

[0055] With reference to FIG. 17, a vacuum packaging film 800 in accordance with one 
embodiment of the present invention will now be described. The notable feature of vacuum 
packaging film 800 is the zigzag pattern 802 formed on or within the vacuum packaging film 

1 5 800. The zigzag pattern 802 consists of opposing zigzag channels or ridges having an opposing 
patter such as lines 804 and 806. The zigzag pattern 802 can be formed onto the vacuum 
packaging film 800 through actually forming additional film material onto the vacuum packaging 
film 800. This can be accomplished by any suitable mechanism such as the extrusion processes 
described above in more detail. Alternately, a pressure embossing process may be utilized to 

20 form the zigzag pattern 802 into the vacuum packaging film 800. 

[0056] The zigzag pattern 802 provides a variety of benefits. In particular, the varying size of 
channels formed by the zigzag pattern 802 retards fluid flow during vacuum evacuation of a 
vacuum packaging bag formed from the vacuum packaging film 800. 

[0057] FIG. 18 illustrates a bag roll 820 of vacuum packaging material in accordance with yet 
25 another embodiment of the present invention. The bag roll 820 includes a first sheet of patterned 
film 800, a second sheet of film 822, and heat sealed opposing sides 824. The bag roll 820 is 
useful by those such as end consumers in creating vacuum packaging bags of varying sizes. The 
patterned film sheet 800 may have a zigzag or other type of pattern. The second film sheet 822 
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may be formed with or without patterns, either way the pattern of the film sheet 800 aids in 
evacuation by forming airchannels during vacuum evacuation. 

[0058] FIG. 19 illustrates vacuum packaging receptacle 830 in accordance with yet another 
embodiment of the present invention. The vacuum packaging receptacle 830 includes a 
5 patterned film sheet 800, a second film sheet 832, and three sealed edges 834. The patterned 
film sheet 800 may have a zigzag or other type of pattern. The second film sheet 832 may be 
formed with or without patterns, either way the pattern of the film sheet 800 aids in evacuation 
by forming airchannels during vacuum evacuation. 

[0059] In view of the foregoing, it will be appreciated by one skilled in the art that a pattern 
10 imprinting means can include the cooling roller with the inverse pattern, a cooling plank with an 
inverse pattern, an air-knife, an inverse-vacuum and the like. 

[0060] An advantage of the present invention is that a multi-layer, patterned vacuum packaging 
film can be produced economically and yet still meet necessary demanding technical 
requirements. Additionally, the use of an air-knife, or conversely the inverse vacuum, enables 
15 custom patterns to be easily implemented as opposed to changing a roller embedded with an 
inverse pattern. 

[0061] While this invention has been described in terms of certain preferred embodiments, it will 
be appreciated by those skilled in the art that certain modifications, permutations and equivalents 
thereof are within the inventive scope of the present invention. It is therefore intended that the 
20 following appended claims include all such modifications, permutations and equivalents as fall 
within the true spirit and scope of the present invention. 



37469-8001. US01 

(BY030930001) 



